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H. R. Fortgang
Jet Propulsion Laboratory
California Institute of Technology
4800 Oak Grove Drive
Pasadena, California 91102
Abstract
A complete Omnium-G Systc;m 7500 was cost analyzed for annual production
quantities ranging from ?`i to 100,000 units per year. Parts and components
were subjected to in-depth scrutiny to determine optimum manufacturing
processes, coupled with make or buy decisions on materials and small parts.
When production quantities increase -- both labor and material costs reduce
substantially. A redesign of the system that was analyzed could result in
lower costs when annual production runs approach 100,000 units/year.
Objective/Purpose
The principal objective of this study was to determine the production cost of
the complete Omnium-G System 7500 solar collector for various annual
production volumes of 25, 100, 25,000 and 100,000. The purpose of this study
by JPL was to establish a "baseline" to which other designs of point focusing
distributed receiver components, subsystems and systems could be compared for
cost and performance.
Introduction
The Omnium-G System 7500 Parabolic Concentrator (Figure I) is a parabolic
dish, six meters in diameter, composed of 18 reflector petal segments. This
assembly is articulated in both elevation and azimuth, thus enabling it to
track the sun from horizon to horizon. The reflector segments are fabricated
from electrochemically polished (Alzak) aluminum which is bonded to a
polyurethane substrate.
The concentrator focuses the rays of the sun onto a receiver that is 3.9
meters in front of the mirror center, This receiver acts as a heat exchanger,
boiling water which is contained in a helical tube and thereby producing
steam. The steam in turn powers a steam engine which turns a generator
producing electricy.
This study estimated the cost of direct labor and material which results in a
cost number. No attempt was made to estimate the selling price of the system
or its components.
No capital equipment costs were considered. A figure of $10.00/hr was applied
for direct labor.
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Methodology
Each part, component, assembly (major and minor) and the final assembly was
examined and evaluated as to its material cost and method of manufacture based
on the particular annual production volume under review.
The evaluation was performed primarily by carefully examining actual parts and
the manufacturing procedures as performed at the Omnium-G facilities in
Anaheim, California. The original evaluation was based on a production rate
of less than fifty (50) units during the calendar year 1979.
For very low production volumes of 25 to 100 units per year the manufacturing
costs of this Omnium-G 7500 System are extremely labor intensive and
expensive. At the higher annual production) volumes, the labor content is
reduced with an increase in capital equipment.
The JPL cost analysis of the Omnium-G 7500 System required the preparation of
the following:
a. Engineering parts lists
b. Detail drawings
c. Raw material costs
	
ORIGINAL PAGEd.	 Part manufacturing process
e. Labor hours to produce each part estimate 	 OF POOR QUALITY
f. Assembly labor hours estimate
It was assumed that for small production runs of 25 to 100 units per year,
most of the items would be purchased and assembled in an in-house facility.
However, it is important to note that the steam engine is presently being made
by Omnium-G in their own facility.
When production increases to 25,000/year, it was assumed that a make or buy
decision would be made to obtain the lowest cost based on a tradeoff of
capital investment versus direct labor cost. Again the assembly would be
in-house. At this production level, a complete system must be produced every
four (4) minutes with a single shift of 5 hours/day.
As production increases to 100,000/year, it was assumed that most-items would
be made in-house with an investment in the necessary tooling and capital
equipment. Assembly would be in-house and would require a complete system
every minute based on an eight hour wor;ing day..
Results
The cost estimates for the complete Omnium-G System 7500 are shown in Table
1. The table has complete costs for labor and material for each of the four
annual production volumes studied. Figure 2 is a bar chart that graphically
illustrates the System 7500 reduction in cost as the production volume
increases.
As quantity production increases, both labor and material show significant
cost reductions.
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The Omnium-G System 7500 that JPL evaluated was an existing design. No
attempt was made to modify the design with an eye to reducing cost, however,
significant cost reductions could possibly be obtained if the system were
redesigned to take advantage of high volume manufacturing techniques.
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